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Abstract

X-linked adrenoleukodystrophy (X-ALD) is an inherited, neurodegenerative rare disease that can result in devastating symptoms

of blindness, gait disturbances, and spastic quadriparesis due to progressive demyelination. Typically, the disease progresses

rapidly, causing death within the first decade of life. With limited treatments available, efforts to determine an effective

therapy that can alter disease progression or mitigate symptoms have been undertaken for many years, particularly through

drug repurposing. Repurposing has generally been guided through clinical experience and small trials. At this time, none of

the drug candidates have been approved for use, which may be due, in part, to the lack of pharmacokinetic/pharmacodynamic

(PK/PD) information on the repurposed medications in the target patient population. Greater consideration for the disease

pathophysiology, drug pharmacology, and potential drug-target interactions, specifically at the site of action, would improve

drug repurposing and facilitate development. Although there is a good understanding of X-ALD pathophysiology, the absence

of information on drug targets, pharmacokinetics, and pharmacodynamics hinders the repurposing of drugs for this condition.

Incorporating advanced translational and clinical pharmacological approaches in preclinical studies and early stages clinical

trials will improve the success of repurposed drugs for X-ALD as well as other rare diseases.
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N=3, with NAC

N=8, without NAC

p<0.05

Repurposing

Clinical Research 
• Early phase safety, dose finding 

studies
• Identification and development of 

relevant biomarker
• Efficacy studies, variability in clinical 

response, adverse events
• Disease progression, relapse
• Clinical course of disease, response

Real World Evidence/ 
Experience

• Studies evaluating incidence and 
prevalence, natural history 

• Studies to test association and co-
occurrence, predisposing factors 

• Reported adverse events
• Claims database
• Pharmacoeconomic analysis 

Basic Science Research
• Knowledge of the disease
• Knowledge of the drug
• Knowledge of population

Translational Science Research
• Studies bridging the knowledge gap 

between pre-clinical and clinical studies
• In-vitro (eg. Drug-drug interaction, 

metabolism, mechanism of action)
• In-vivo (eg. Pharmacology studies in 

animal models)
• Development of biomarkers

Computational Tools
• Pharmacometrics 
• Modeling 
• Simulations
• Artificial intelligence
• Data mining
• Machine learning

2


